1 , and 10 g plant -1 and the varieties used were varieties of PM-999 and Perintis. The results showed a very significant interaction between mycorrhizal doses and varieties on the parameters of the number of productive branches, besides that there were significant interactions on plant height at 45 DAP, fruit weight, fruit length, number of fruits and yield potential (tons ha -1 ). The best combination was found in the treatment of doses of 10 g mycorrhizal plants -1 and Perintis varieties.
previous year. The productivity of red chili in Aceh itself still lags behind other provinces in Indonesia such as West Java and Bali. Chili productivity in Aceh has fluctuated due to poor red chili cultivation and lack innovation in its development [3] .
One of the effort to increase crop production is fertilization, including the using of mycorrhizal as bio-fertilizers. Mycorrhizal bio-fertilizers function as bio-fertilizers and bioprotectors for the growth and production of various types of plants. Besides, mycorrhizal bio-fertilizer able to produce hormones and PGP (Plant growth-promoting) and resistance to attack by root pathogens. Pollution due to heavy metals around plant roots can also be overcome by the use of mycorrhiza [12] [19].
According to [2] thatmixed mycorrhizal dose treatment had a very significant effect on plant wet weight, plant dry weight, plant root dry weight, number of planting fruit and percentage of mycorrhizal infection on the roots of chili plants. Significant results were obtained from the use of 10 g plant -1 mycorrhizal doses applied to Entisol soil. Hereafter [9] in the pot scale the experiment of giving doses of mycorrhizal 10 g plant -1 to Andisol soil showed the best results on plant height, stem diameter, number of leaves, root infection and number of fruit crops on chili plants. However, there is no information for research in the field about mycorrhizal doses and the best chili varieties in Andisol soil.
Plants with mycorrhizal administration can grow better than without mycorrhizae. This is because mycorrhizae can increase nutrient absorption. Mycorrhizae can help plant roots absorb nutrients that are not available in the soil, so they are available to plants [7] .In addition to the use of mycorrhizae, an increase in chili production can be obtained from the use of superior varieties. Superior varieties have good adaptability to the environment. High fruit production, response to fertilization and resistance to pests and diseases is reflected in superiority [5] [16] .
Varieties of red chili PM-999 are curly chili which can grow in the lowlands and highlands and are resistant to diseases caused by anthracnose. PM-999 has a harvest age of 90-100 days after planting and potential yields of 20-25 ton ha -1 [8] . The PM-999 variety of red chili is a hybrid type of chili which has a plant height of 110-140 cm, a fruit diameter of 0.8-1 cm and a fruit length of 10-12 cm. The characteristics of the chili fruit are round and curved long and uneven fruit skin. This variety can grow in the low to highlands with potential yields of 0.8 -1.2 kg plant -1 . This chili is very adaptive if it is planted in low and medium areas, its productivity is high, the plants are compact, the size of the fruit is relatively uniform, has a lot of seeds, spicy taste, a relatively long shelf life [14] .
Chili Perintis varieties are local varieties that are widely developed by the community. Perintis varieties have been tested technologically, can show optimal growth with maximum results, have a slightly shorter character than other types of chili varieties in general, but are resistant to aphids and Gemini virus attacks. These Perintis chili varieties have early maturity of 75-150 DAP and production of 20-25 tons ha -1 . Suitable for cultivation in the lowlands and highlands [11] .In addition to the characteristics of Andisol soil, they developed from volcanic ash with colloidal fractions dominated by allophanes with high P retention [4] . The main obstacle in the use of Andisol is that the P element is available but cannot be utilized by plants. Measures to increase soil fertility by using biological fertilizers need to be done.
Fertilizing actions, especially with the administration of mycorrhizal bio-fertilizers can increase the potential of the chemical, physical and biological properties of Andisol soil. Mycorrhiza will work effectively in nutrient-poor soils (marginal) and can help the absorption of P, N and K effectively so that it is available to plants. According to [13] reinforced earlier by [15] low organic matter causes Andisol to be very suitable for FMA development and has the potential to be a natural FMA provider. Mycorrhizal hyphae play a role in increasing the uptake of N, P and K by expanding the absorption area of the plant root system, so that it can be used to mine the residue of these elements that accumulate in the soil. The presence of mycorrhiza for nutrient availability of N, P and K on the soil, including Andisol, is absolutely necessary[19][1] [10] . 
Experimental Design
This research was conducted using a factorial randomized block design (RBD) with 3 replications. The factors observed were mycorrhizal doses consisting of 3 levels, namely control, control (without mycorrhizal), 5 g plant -1 , and 10 g plant -1 and the next factor was a variety consisting of 2 levels, namely PM-999 varieties and Perintisvarieties. There are 2 series in this experiment, namely Series A and Series B, series A is used to collect data on growth and yield of chili plants, while series B is used to collect data on the mycorrhizal infection. If the F test results have a significant effect, then the analysis is continued with the Least Significant Difference test (LSD) at the level of 5%.
Implementation of Research 2.4.1 Mycorrhizal multiplication.
Mycorrhizae used in this study were mixed mycorrhizae (Glomus mosseae + Gigaspora sp.) obtained from the results of propagation in the Greenhouse of the Faculty of Agriculture, Syiah Kuala University.The methods used in the implementation of mycorrhizae are: 1. Soil sifted by using a 9 mesh size sieve to be smooth and not mixed with small rocks, after that the soil is put into a heat-resistant plastic bag of 15 plastic bags with a volume of 5 kg. 2. The soil is sterilized by autoclave at 121 ° C for 30 minutes to remove all microorganisms in the soil both beneficial and harmful. 3. The finished soil is sterilized into a pot that has been prepared in a greenhouse as a planting medium. The host plants used for the cultivation of mycorrhizae are corn plants. 4 . After the soil has been finished inserted in the pot, a planting hole is made and the starter of mycorrhizal is inserted as much as 1 spoon per planting hole, after that the corn seed 2 is inserted per planting hole then covered with soil. 5. After 45 DAP plants, corn plants are given a stressing treatment (attempts to inhibit or suppress the growth of host plants with certain conditions) by cutting the leaves to symbiosis with the roots of corn plants also experience pressure and will form a lot of spores on the plant roots corn. 6. After the corn plant undergoes a stressing process for 1 month and the soil becomes dry, after that the plants are dismantled and the root area is cut out by the size of 1 cm, then the roots are mixed with zeolite media. 7. Mycorrhizal bio-fertilizer is ready to be applied to chili plants.
Land Preparation
The land used for chili cultivation is carried out first by removing the weeds on the land which can host pests and diseases, then processing the soil by plowing or hoeing with a depth of 30-40 cm. The land that has been plowedis then left for 4 weeks to allow air to be exchanged and to kill harmful pathogens in the soil. After that, making a bed that aims to prevent plant roots from being flooded during the rainy season. The beds are made with a width of 1 m, length 18 m, height 40 cm, and the distance between beds with drainage 50 cm.
Seed Preparation
The criteria for chili seeds used are seeds that avoid pests and diseases and seeds that have germination above 90%. Supported by the presence of immersion treatment using an aerator as long as the criteria for chili seeds are used which are seeds that avoid pests and diseases and seeds that have germination above 90%. Supported by the presence of immersion treatment using an aerator for 1-24 hours which aims to increase seed germination and seed resistance to pest and disease attacks.
Nursery Preparation
The seeds used in this study were varieties of PM-999 and Perintis. The seeds are sown in polybags measuring 5 x 10 cm with Andisol soil media. One seed is planted as much as one seed per polybag, then half mycorrhizal treatment is given per treatment dose per polybag according to the type of mycorrhizal treatment, aiming for the chilli seeds to be in direct contact with mycorrhizae during the nursery.
Manure Application
Manure given in this study was 18 kg -1 plots. The provision of manure aims to increase the value of Cation Exchange Capacity in the soil so that nutrients are not easily lost and washed, improve soil structure, and to increase the power to hold water so that more absorbed water.
Black Silver Plastic Mulch Application
The installation of black silver plastic mulch to the chili plant is done after the beds are fertilized. The installation of black silver plastic mulch aims to suppress weed growth, maintain good soil structure, and maintain soil moisture in plots.
Planting and Application of Mycorrhiza
The spacing used in this study was 60 cm × 60 cm. Making planting holes using a plastic shovel with a depth of 5 cm. Planting is done by giving mycorrhiza first in the planting hole that has been provided by giving half of the treatment dose (D0 = control, D1 = 5 g plant -1 , D2 = 10 g plant -1 ), then the seedlings are placed in the planting hole then covered with soil. Chili planting is done in the afternoon. Seeds are transferred to beds at the age of 20 DAP (Day After Planting). Criteria for seedlings used, selected seeds that grow well and already have 4-5 leaves.
NPK Fertilizer Application
NPK fertilizer used in this study was 50% of the recommended dosage of 225 g plot -1 . Fertilizers are given during transplanting, 3 weeks after transplanting, and 6 weeks after transplanting by dissolving NPK fertilizer with water and splashing on the roots of plants.
Maintenance
Maintenance of chili plants is done every day after planting so that the growth of chili plants is better. Maintenance of chili plants: 1. Embedding is done when the chili plant is before the age of 14 DAMP (Day After Moving Plant). 2. Watering is carried out 2 x 1 day in the morning and evening. 3. Weeding is done by cleaning the grass around the beds. 4. Disposal of water shoots is done mechanically using scissors at the age of 7-20 DAMP and carried out twice a week to stimulate the growth of chili plants to grow better. 5 . Installation of stakes is done after chili 14 DAMP plants using material from wood with a height of 100 cm which aims to support the chili plants so as not to fall easily. 6. Pest and disease control is carried out by spraying using pesticides if it has attacked more than 20% of the population.
Harvesting
Chili harvesting was carried out at the age of 90, 95, 100, 105, 110, 115, and 120 DAMP with the criteria of solid and red chili. Harvesting is done by picking the fruit with the stem so that the fruit stays fresh and lasts longer when stored. . Measurements are carried out using a sliding length at the base of the stem that has been marked before.
Number of productive branches (branches).
Calculation of the number of productive branches is carried out when the plant is 60 DAT. Observation of the number of productive branches is done by counting the number of branches that produce flowers and fruit.
Plant Weight (g).
Weighing the wet weight of the plants was carried out after the 120 DAT plants were dismantled and washed with water at the root, then cut the roots of the plants, then weighed the plant weight using analytical scales.
Dry Plant Weight (g).
Weighing the dry weight of plants is done after the plants have been heated for 2 x 24 hours with a temperature of 60 0 C or reaching a constant weight.
Weighing is done using analytical scales.
2.14.6. Root Wet Weight (g). The weighing of the root wet weight was carried out after the plants were 120 DAP and the plants were dismantled and washed with water at the root, then cut the roots of the plants and separated from the plants then weighed the roots using analytical scales.
Dry Root Weight (g).
The weighing of root dry weight is carried out after the root of the plant has been heated for 2 x 24 hours at a temperature of 60 0 C or has reached a constant weight then weighed using the analytical scales. x Fruit Weight (g) (2)
Results and Discussion

1. Characteristics of Andisol Soil
Based on Table 1 , the soil fertility rate of Andisol Bener Meriah is categorized as medium. Therefore, the management of the land must be inputted outside, both the administration of various doses of mycorrhizal bio-fertilizer and other nutrients (NPK) of 50% of the recommended dosage. The use of different mycorrhizal doses affects the growth and yield of chili varieties. This is due to mycorrhizal bio-fertilizers capable of increasing the process of P absorption and other nutrients. If seen from the soil pH value including the neutral criteria and cation exchange capacity, the criteria are medium.
Interaction of Mycorrhizal Doses and Varieties
The results of variance analysis (F test) showed that there was a very significant interaction between mycorrhizal doses and varieties on the parameters of the number of productive branches. Significant interactions between mycorrhizal doses and varieties were found in plant parameters age 45 DAT, fruit weight per plant, fruit length, number of fruits and yield potential ton ha -1 . There was no interaction between mycorrhizal doses and varieties on the parameters of plant age at 15, 30 DAT, plant diameter aged 15, 30, 45 DAT, plant wet weight, dry weight, plant weight, root weight, and percentage root colonization by FMA. Table 2 showed that the highest chili plant age of 45 DAT was found in the treatment of mycorrhizal dose of 10 g plant -1 with Perintis varieties of 76.41 cm which was significantly different from all other combinations of treatments. In the number of productive branches, the most chili plants were found in the treatment of 10 g plant -1 mycorrhizal doses with Perintisvarieties, namely 31.66 branches which were significantly different from all other treatment combinations. The weight of the fruit per the heaviest plant was found in the treatment of 10 g plant -1 mycorrhizal doses with the Perintis variety of 435.61 g which was significantly different from all other treatment combinations.
The longest parameters of the longest chili fruit were found in the treatment of 10 g plant -1 dosage mycorrhizae with Perintis varieties i.e. 13.30 cm which was not significantly different from the combination of 5 g plant -1 and Perintisvarieties, but significantly different from the others. The highest number of chili fruits was found in the treatment of 10 g plant -1 mycorrhizal dose with Perintis varieties, namely 98.10 fruits which were significantly different from other combinations of treatments. The highest potential yield of chili plants was found in the treatment of 10 g plant -1 mycorrhizal doses with Perintis varieties which were 10.28 tons ha -1 which was significantly different from other combinations of treatments.
The results of this study gave various doses of mycorrhizae and tried varieties showing that the better growth and yield of chili plants were found in a combination of 10 g plant -1 and Perintis varieties. The dose can support the growth of Perintis varieties of chili plants. This is in accordance with research conducted by [9] on the scale of pottery on the land of Andisol Saree Aceh Besar and Munawar's study of Perintis varieties [11] .
Mixed mycorrhiza(Glomus dan Gigaspora) has good adaptability in polluted areas and tropical areas [17] . Environmental factors influence the effectiveness of mycorrhizae in infecting roots. Things that must be considered are pH, temperature, soil moisture content, soil organic matter, nutrient availability, light intensity, heavy metals and fungicides [19] . Based on [20] research,the dose of mycorrhizal 10 g plant -1 gave a good response to the growth and yield of chili plants compared to the control treatment and other doses of mycorrhiza. [2] states that different types of plants and varieties will show different correlations to the percentage of mycorrhizal infections which will affect the growth and productivity of chili plants.
In addition to the use of mycorrhizal bio-fertilizer, the growth and yield of chili plants can be improved by using superior varieties that are resistant to pests and diseases [5] .The varieties and suitability of environmental conditions are expected to provide good results for crop production [16] .
According to [18] that mycorrhizal infection in plant roots can dissolve P bound in the soil, thereby increasing the absorption of phosphorus through mycorrhizal hyphae and phosphatase enzymes produced by fungi, so that it can catalyze hydrolysis of complex phosphorus into phosphorus which dissolves and can be absorbed by plants. Next[19] stated that plants that are colonized by mycorrhiza will provide better growth. 49.76 45.47 10 g plant -1 48.45 50.20 Note: The number followed by the same letter is different is not real based on the Smallest Significant Difference test (LSD) at the level of α = 0.05. Capital letters are notations in lines, lowercase letters are notations in columns
